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FOREWORD

This research was conducted under program element 63707N project R!770-MP00g,
sponsored by the Chief of Naval Operations (OP-01) and work request sponsored by the
Naval Military Personnel Command (NMPC-7). The objective of this task was to develop a
defensible method to forecast Permanent Change of Station (PCS) operational, rotational,
and training (ORT) move counts for use in budget development.

This report describes a systematic, objective method to forecast PCS ORT moves.
The method is then used 10 forecast FY89, FY90, and FY91 PCS ORT moves using 1)
FY88 actual move patterns and (2} the end FY88 distribution of projected rotation dates
(PRDs). The methodology can be applied at the end of any given fiscal year to forecast
PCS ORT move counts for each of the next 3 years.

JOE SILVERMAN
Director, Manpower Systems Department
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SUMMARY

+ This report describes a simple, objective method to produce Permanent Change of
Station (PCS) move forecasts for use in budget development and execution. The forecasts
assume that current PCS move polices will remain in effect throughout a 3 year forecast
horizon. The forecasts are produced using a technique called tree classification, which
stratifies Officer and Enlisted members into groups based on their Projected Rotation
Date and Accounting Category Code. Each group's move behavior is projected separately,
then combined to produce aggregate forecasts.

Tree classification is used in this report to develop PCS move forecasts for FY89,
FY90, and FY91 based on FY88 actual move behavior. The move projections are produced
at levels of detail sufficient to develop the Military Personnel Navy/(MPN) budget and to
monitor budget execution. Forecasts are produced for Officer/Enlisted, month, detailing
branch, and move type (Operational, Rotational, and Training,(ORT)).. .

The method and forecasts are useful for a variety of reasons. The forecasts are
based on simple, known assumptions and provide an objective estimate of future PCS
moves. Thus, these forecasts can be used as a starting point for what-if analyses, since
these forecasts assume no changes in current PCS policies. Finally, the projections can be
used as a baseline for comparison to detailer-specified move requirements.
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INTRODUCTION

Problem

For budget development purposes, the Navy needs objective, defensible forecasts of
Permanent Change of Station (PCS) moves. Move forecasts for budget development have
been derived from decentralized, ad hoc methods. These forecasts have been difficult to
defend in budget reviews. Defensible forecasts would ensure that sufficient funds are
allocated to support PCS move policies. These forecasts would also alert planners when
policy changes are needed to stay within budget.

Objective

This report describes a statistical method for forecasting the number of PCS moves
the Navy expects to make over a 3 year planning horizon. These methods are based on
current and historical PCS move patterns and reflect the anticipated number of moves
necessary if underlying PCS move impacting policies remain constant over the forecast
horizon,

After some background on PCS moves, the report describes the method used to make
the forecasts. Then, model estimates are shown for FY89, FY90, and FY91. Appendix A
contains detailed tables of officer FY86-FY&8 PCS actual operational, rotational, and
training (ORT) moves and the FY89-FY9! forecasts by month and detailing branch.
Appendix B contains similar tables for the enlisted members.

PCS Budget Development

The Naval Military Personnel Command's MPN Financial Management Department
(NMPC-7) is responsible for developing and executing the Navy's manpower appropriation,
also known as Military Personnel, Navy (MPN). The MPN submission is reviewed at least
three times, first, by the Comptroller of the Navy, then, by the Office of the Secretary of
Defense (OSD), and finally, by Congress. This process, diagrammed in Figure | for the
FY91 budget, takes most of the preceding 2 fiscal years (FY89-FY90) to complete.

FY89 FYS0 FY91
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Figure 1. MPN budget development (NMPC-7),




In addition to pay and allowances, the MPN appropriation includes reimbursements
for expenses incurred to move members and their dependents between duty stations.
These transfers are known as PCS moves. To support budget development, a forecast of
PCS moves must be made for the current year (CY) and the next 2 years (CY + 1, CY + 2).

The budget contains estimates for six types of PCS moves. The number of FY33
moves for each of the six types is listed in Table 1. Accession, separation, and organized
unit moves are referred to jointly as "mandatory” moves, because the Navy has limited
control over such moves. Mandatory moves are relatively fixed once strength objectives
are agreed upon. In contrast, ORT moves are referred to as "discretionary" moves. These
moves are a function of sea/shore rotation policies, current management practices, and
training plans.

Table 1

FY88 PCS Cost Moves

Move Type Officer Enlisted
Mandatory
Accession 5,993 96,684
Separation 5,943 88,902
Organized Unit 763 6,152
Total 12,699 191,738
Discretionary
Operational 7,465 33,252
Rotational 5,205 29,485
Training 2,304 26,556
Total 20,974 39,293
Total 33,673 281,031

Source. 30 Sep 88 S8330 Report (PCS Variance Analysis Division,
Navy Family Allowance Activity).

Since the Navy has limited control over "mandatory" PCS moves, the emphasis of this
investigation was to develop forecasts for “discretionary" PCS move types.

Previously, NMPC's enlisted detailing branches derived independent forecasts of their
PCS moves. These forecasts were then combined to produce a total enlisted PCS ORT
moves forecast. The detailing branches produced their forecasts using a variety of
undocumented techniques. Some branches used the Projected Rotation Date (PRD) as a
basis for predicting future PCS moves, while other branches used last year's moves with
an inflation factor. In most cases, the branches were able to provide little defense for
their forecasts.




The Navy's inability to defend a PCS budget required to support its move policies has
lead to erratic aggregate move patterns. These patterns are displayed in Figure 2 for
officer and enlisted ORT moves, respectively.
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Figure 2. Officer and enlisted operational, rotational, and training moves.




APPROACH

A technique known as "tree classification” was used to generate move forecasts.
Tree classification assigns the "target population" (every member on active duty in the
Navy during the forecast horizon) to exactly one class. The classes are designe” so that
the move behavior of the individuals within a class will be homogeneous. The tree
classification model assumes that current PCS move policies will remain in effect during
the forecast years, implying that the within-class impact of these policies on move
behavior will also remain constant. Thus, no trend is assumed in the model. The
classification tree used in the analysis is shown in Figure 3.

ALL MEMBERS ONBOARD DURING
S YEAR FORECAST PERIOD

/\\

ONBOARD AT THE START COMING ONBOARD DURING
OF THE PERIOD THE PERIOD
VALID PRDJ MISSING PRD
ACCESSION| | ACCESSION| | ACCESSION
YEAR 1 YEAR 2 YEAR 3
«| | OTHER] | OTHER
18 LTT RECRUITS TEMP i PER

PRD BEFORE PRD PRD PRD PRD AFTER
PERIOD YEAR 1 |YEAR YEAR PERIOD

Figure 3. Classification tree.

Initially, the tree distinguishes between members onboard at the beginning of the 3
year forecast horizon and those members who will enter the Navy sometime during the
forecast horizon. Since little is known about future accessions, these members are
classified only by their accession year. The actual number of members falling into these

Eud



accession groups is not known in advance. The ideal estimate would be the latest
accession plan. However, in the absence of accession plans, the number of accessions
from the most recently completed fiscal year is used. The specific accession counts
assumed for the projections in this report were 7,500 officers and 86,000 enlisted, These
counts represent those accessions expected to "survive" through the end of their vear of
entry. (These counts are roughly the number of "surviving" accessions during FY&8.)

Most members onboard at the beginning of the forecast horizon have a PRD, the date
the Navy expects to move the member to a new duty assignment. The tree classifies
these members by the year of their PRD. Most members have a PRD occurring within the
forecast horizon. These members are classified into one of three groups: Members with a
PRD falling within the first forecast year (for example, FY&9Y; members who PRD falls in
the second forecast year (FY90); and members whose PRD is in the third forecast vear
(FY91, the Program Objectives Memorandum (POM) year). All members with a PRN
occurring prior to the forecast horizon are classified into a fourth group. \Members whose
PRI extends heyonc the forecast period comprise a fifth classification group.

The remaining unclassified members have no PR, “lost of these memhers ar~ in
temporary duty or in training. The Accounting Category Code fACC) is used to further
classify these members., Enlisted members are classified into five groups. The three
largest categories are short-term training /STT), long-term training (LTT) ‘which covers
training lasting more than 29 weeks' and recruit training. The remaining two categories,
Other Temporary Duty and Qther Permanent Duty are small miscellaneous categories
containing the remaining members. QOfficers, however, are onlv classified into twao
groups, Other Temporary Duty and Cther Permanent Duty. Both of these grouns are smal!
because most officers have a PR,

Once individuals have been grouped into classes using the classification tree, PCS
move forecasts are made for each class separately. A set of within-class probabilities
gives the proportion of the class expected to make PCS moves for each of the nex: ?
years. Separate forecasts are made for each cost/total, O/R/T, and detailing branch
combination.

For each forecast year, a within-class probability is calculated for each of these tvpe
of moves. For example, one within-class probability would be the proportion of a!!
enlisted mermbers currently in long-term training who would be expected to make an
Operational, Cost PCS move in January FY9 and who are detailed by NMPC-u452, the
Engineering'Hull Assignment Rranch. The move type is a Cost’Op/FY29/Ian/N-402 move.

For the non-accession classes, the forecast for a move type is the product of the
number of members onboard in the class at the end of FY&R and the within-class
probability for that move type, For accession classes, the forecast is quite similar, being
the product of the projected "surviving”" accessions and the within-class probahility for
that accessior class. This product represents the number of memhers in the class that
would be expected to make that tvpe of PCS move. Move forecasts are summed across
classes to vield forecasts by the types listed in Table 2,




Table 2

PCS ORT Cost Move Forecasts

Officer Cost Move Forecasts

Year Cp Rot Tra Tota!

FYy?eo 7,270 5,0%6 &,251 29,657
FY9n 7,430 5,170 2,059 20,659
FY9! R, 178 5,521 7,90¢€ 21,665

Enlisted Cost *ove Forecasts

Fysa 1,686 28,219 26,8724 6,229
FYor 33,172 29,50¢ 27,679 29,757
FY®?! 36,712 30,629 27,604 92,945

Caiculating Within-class Probabilities

The within-class probability of making a PCS move during the forecast horizon is
calculated using only the most recent move behavior, in this case, FY88. The within-class
probabilities of moves | year ahead (FY&9) is derived using the move behavior of members
whose cla,ses are based on the Officer Master File (OMF) and Enlisted “Master Fecord
(ENRY, 1 vear previous (FY87). The within-class probability of an FY&9 move for move
tvpe I withirn-class C, s defined as:

Number of FY&R Moves of Move Type I Made
by End of FY87 Members of Class C

Number of Fnd FY87 Members in Class C

PROB(I,C,FY29) =

The derivation of within-class probabilities for FY90 is analogous to the FYRXO°
procedure, except the end FY86 master files are used instead of the end FY&7 mast-r
files. In this case, the FY38 actual move behavior represented moves 2 years in the
future, and hence, is used to forecast FY90 (2 years ahead) moves rather than FYR&9 /!
vear ahead) moves. Similarly, end FYR&5 master files were paired with FY&R moves to
construct within-class probabilities for 3 years ahead (FY9!1) moves.

The within-class probabilities for FY90 and FY91, respectively, are:

Number of FY88R Moves of Move Type I Made
by End of FY26 Members of Class C

Number of End FY&6 Members in Class C

PROB(1,C,FY90) =




and

Number of FY88 Moves of Move Type | Made
by End of FY85 Members of Class C

Number of End FY85 Members in Class C

PROB(1,C,FY91) -

RESULTS

Table 2 gives PCS ORT cost move forecasts for FY89, FY90, and FY9!. The primary
reason for the increasing number of moves is the unusually high number of accessions
during FY88 that "survived" their first year. These accessions made few ORT moves in
FY388 but will be expected to make increasing numbers of ORT moves throughout the
forecast horizon. In addition, the actual accession counts of surviving accessions during
FY8S8 were used to forecast surviving accessions for FY89, FY90, and FY9!. This higher
than average accessicn survival rate would also drive the forecasts up somewhat.

Forecasts by Detailing Branch

These forecasts are constructed using FY&8 actual move rates by branch. The results
suggest considerable variation in the distribution of ORT moves among the detailing
branches. For instance, the enlisted Submarine community makes numerous training
moves, but relatively few rotational moves. In contrast, the Administration/Deck/Supply
community makes few training moves. Their moves are largely operational and
rotational.

These forecasts by detailing branch can aid in the defense of the budget submission.
When budget cuts are contemplated, these forecasts will show which branches will have to
absorb the reductions and those likely to be less affected. Thus, they will permit a more
detailed response to proposed cuts.

The FY9! move forecasts are displayed for officers and enlisted members in Figure 4.
FY89 and FY90 forecasts are quite similar and are omitted. Detailed tables of all
forecasts are provided in Appendices A and B.

Forecasts by \onth

Monthly forecasts for FY®9-FY9] are calculated using the average of the last ?
years' move rates for each move type, assuming that moves of the particular type are
made in all 3 years. Otherwis» the average of the available move rates is used. The
monthly officer a-~ enlisted forecasts for FY9! are displayed in Figure 5. Detailed
forecasts for ali vears are provided in Appendices A and B.
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Figure 4. FY91 forecasted moves for officers and enlisted members.




Forecasted Officer PCS Moves
By Month For FVYB1
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CONCLUSIONS

The tree classification model assumes that the current PCS policies will remain in
effect throughout the forecast period, and there will be no trend in the within-class move
rates. This approach produces objective forecasts that are simple to understand and
improves the defense of the PCS budget by indicating groups of members (e.g., ratings)
that will be forced to absorb the impact of any PCS changes. Finally, the model also
provides accurate starting values of the number of PCS moves that are needed to execute
current PCS move policies.
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APPENDIX A

Part ]

FY386, 87, and 88 Officer Actual ORT Move Counts/Percentages
by Month of Detachment and by Detailing Branch*

The branches described in the main body of the paper are groupings of the NMPC

detailing branches.

The groupings are listed.

The tables below indicate which NMPC

branches are grouped to get the tables in the main body.

Officer Branch Groups

N-4]
N-42
N-43
N-4419
N-4#411]
N-4412
N-4413
N-4414
N-4415
N-4416
N-445
N-446
N-448
N-449

Surface
Subrnarine
Aviation
Cryptology
Intelligence
Supply

Civil Eng. Corps
Chaplain
Medical/Dental
Judge Adv. Gen.
Engineering
AED/AMD
Public Affairs
Geophysics

*Includes separate tables for cost moves and for total moves,

A-1-1
A-1
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APPENDIX A
Part Il

FY389, 90, and 91 Forecasted Officer ORT moves Distributed to
Months of Detachment and by Detailing Branches
(Number of Moves and Percent Distributions)*

*Includes separate tables for cost moves and for total moves.
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APPENDIX B

ENLISTED ACTUAL AND FORECASTED ORT MOVE COUNTS
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APPENDIX B
Part]

FY86, 87, and 88 Enlisted Actual ORT Move Counts/Percentages
by Month of Detachment and by Detailing Branch*
The branches described in the main body of the paper are groupings of the NMPC
detailing branches. The groupings are listed. The tables below indicate which NMPC

branches are grouped to get the tables in the main body.

Enlisted Branch Groups
EPMA EPMAC

N-491 Seabee/SEAL
N-402 Engineering/Hull
N-403 Submarine

N-404 Aviation

N-405 Admin/Deck/Supply
N-406 Technical

N-407 Mmedical/Dental
N-408 Cryptology

N-409 Sea Special

*Includes separate tables for cost moves and for total moves.
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APPENDIX B
Part Il

FY89, 90, and 9! Forecasted Enlisted ORT Moves Distributed to

Months of Detachment and by Detailing Branches
(Number of Moves and Percent Distributions)*

*Includes separate tables for cost moves and for total moves.
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